The Kra Canal issue has widely been discussed by maritime players, such as policy makers, regulators, and shipping and port operators. It seems that the idea of developing the Kra Canal is most welcome due to the great savings in costs, higher levels of safety and shortened distance compared to the journey via the Strait of Malacca. This phenomenon will most likely challenge the current maritime business activities in Malaysia because the total foreign going ships that call at the main ports are expected to be reduced. Therefore, the objective of this paper is to study the possible implications of the Kra Canal decision on the changes in maritime business patterns in Malaysia by focussing on the geographical aspects and logistics distribution. A descriptive analysis method will be used together with the PESTLES analysis in addressing the research objective. Finally, the positive and negative implications of the issue discussed are highlighted. Also, future maritime business strategies are proposed after taking into consideration the reshaping of the economies because of the accessibility of this new maritime route.
Introduction
The Kra Canal (otherwise known as the Thai canal or the Kra Isthmus Canal) has been debated among journalists, the academia and politicians since the late 17 th century.
voyage distance by 1,200 km. A shortened single journey means that ships could reduce up to 72 h of sailing time. Therefore, this will very likely attract the crossing of vessels. Definitely, shipping and logistics companies would welcome the reduced operating and voyaging costs between East Asia and Europe. Besides that, a shorter trip would also reduce the risk of running into pirates and avoid congestion. In addition, the length of the canal is proposed to be 102 km, 400 m in width and 25 m in depth (Su 2015; Cathcart 2008 ). This will allow the passage of any type of cargo vessel, up to ultra large crude carriers (300,000 deadweight tonnage (dwt)), or supertankers, the largest presently operating cargo vessel in the world (Gulf Times 2015) . This has been verified by the Kra Canal International Forum (2014) on their website, see Fig. 2 . This new development will certainly change the landscape of maritime transportation in the region, if not the world. The former Prime Minister of Malaysia, Dr Mahathir Mohamad, said, "It was Thailand's right to build the canal since it is within its territories, and we just have to make adjustment. There will be reshaping of economies because of the new accessibility, then we just have to find a way how to benefit from it" (Business 2002a). Therefore, the intention of this paper is to study the possible implications of the Kra Canal decision on the changing pattern of maritime business in Malaysia by focussing on the geographical aspects and logistics distribution.
Literature review
The history of proposing the Kra Canal or Kra Isthmus Canal has been widely discussed by researchers (Khalid 2006; Kinder 2007; Cathcart 2008; Sulong 2012; Thongsin 2002; Chulikpongse 1985) . The idea of developing a canal through the narrow southern end of Thailand was proposed over 200 years ago (late 19 th century)
by Siamese King Narai (Min 2015) . However, due to uncertain reasons (e.g., economic, political, investment or capital), the proposed project was rejected and any further discussion or action terminated. However, China and Thailand now plan to continue this project for practical reasons (e.g., economic, safety, and trade) (Su 2015; Sulong 2012; Liang and Li 2015; Thongsin 2002) . Consequently, the potential effects of the Kra Canal project on the Malaysian port and shipping sectors have been studied by national and international researchers. According to Khalid (2006) , the potential effects on Malaysia are: 1) a reduction in ship traffic in the Malacca Strait, 2) a reduction in ship calls at local ports, 3) a decrease in container throughput at the local ports, 4) negative multiplier effects on the ancillary sectors, and 5) changes in trade and economic development patterns. However, the discussion is more on providing a descriptive analysis without involving any concrete and solid study. Therefore, a further study was conducted by Sulong (2012) which concerned the impact on international relations in Southeast Asia and the Association of Southeast Asian Nations (ASEAN) regional relations. It seems that the relation among the neighbouring countries will be drastically affected in terms of their economy, culture and politics. The latest study conducted by Su (2015) listed 10 global implications resultant of the proposed Kra Canal, as follows.
i. The canal will provide an alternative route in lieu of the congested Strait of Malacca. ii. Voyage distances can be reduced by 1,200 km and voyage time by 2 to 5 days, thus allowing for higher vessel utilisation. iii. The estimated bunker savings for a 100,000 dwt oil tanker is $350,000 per trip. iv. Bulk shipments (e.g., oil tankers) that are chartered for direct shore to shore voyages will benefit the most. v. Large container ships that must make frequent stops many not benefit as much -vessel capacity may not be sufficiently utilised when skipping ports in Southeast Asia. vi. Thailand may greatly benefit from the canal toll fees, port facility charges and development in the surrounding area. vii.Eighty percent of China's oil goes through the Strait of Malacca; the Kra Canal may reduce shipping costs and reliance on the strait, and also minimise the threat of the blockade of the strait.
viii. Singapore's status as a maritime transhipment hub may be negatively affected with vessels bypassing the Malacca Strait all together. ix. The ports in Hong Kong and China stand to gain from the traffic diverted from
Singapore. x. The cost of using the canal will be a key factor.
However, the Business Times (2002a, b) reported that any effect on Malaysia will not be felt for 15 years after the completion of the canal. This argument is strongly supported with the report written by Thalang (2015) which depicted that the Kra Canal dream is still far from reality. It seems that the proposed project can still be subjected to objections with different reasons from various parties, including national and international bodies. For instance, Sulong (2012) indicated that the development of the canal will physically divide the country of Thailand and pose a security risk. Furthermore, demand for transit will not meet the expectations of the shipping companies due to the lack of facilities and market. Also, there are concerns from the environmentalists around the dredging and development activities in the surrounding area of the canal (Kra Canal International Forum 2014) .
Nevertheless, the main concern for the shipping players is the capacity of the Strait of Malacca in that it is unable to accommodate more than 122,600 vessels per year (Thalang 2015) . It is predicted to exceed that capacity within the next 10-15 years starting from 2015. Another alternative shipping option would be to use the Sunda Strait, which is located between the Indonesian islands of Java and Sumatra, or even the Lombok Strait, which connects the Java Sea to the Indian Ocean. However, an additional six to seven days will be added to the journey in doing so (Thalang 2015) . Therefore, the proposed development of the Kra Canal is timely to overcome the congestion problem at the Malacca Strait, while shipping companies will enjoy high cost savings (in terms of fuel, and operating and voyage costs).
Another concern is the issue of security (piracy) at the Strait of Malacca. It has been reported by the International Maritime Bureau (IMB) (2013) (formally known as International Chamber of Commerce(ICC)) that the problem of piracy has been increasingly growing, with about 42 pirate attacks on vessels in 2009 , 63 in 2010 , 74 in 2011 , 101 in 2012 , and 125 in 2013 , the IMB reported a higher rate of piracy in the Malacca Straits, increasing the likelihood of insurance costs and some of the insurance companies may not be even willing to accept the risk (Nadaraj 2013) . As a result, freight costs will increase and, by extension, the cargo or products shipped.
There are other factors that motivate support for the development of the Kra Canal. These are summarised in Table 1, in the form of a comparison between the Kra Canal and Strait of Malacca.
In general, the proposed Kra Canal appears to not only benefit Thailand as the host, but also the maritime players as a whole. According to the Kra Canal International Forum (2014), the benefits for shipping transportation between the Indian and Pacific Oceans by using the Kra Canal are as follows:
i. reduces transportation costs, ii. reduces oil consumption which leads to reduce global warming, iii. reduces vessel accidents in the Malacca Strait, iv. acts as an alternative route, in case the Malacca Strait is closed or has heavy traffic, and v. new attraction pole for world direct investment that would benefit South East Asia.
In examining Table 1 and in light of the limited literature surveys, this research should be considered as a pioneer study in discussing the possible changes on maritime business patterns in Malaysia due to the proposed Kra Canal, and will focus on geographical aspects and logistics distribution.
Background on study method
A generic method
Step 1: Identification of the issues A discussion with selected experts was carried out in this study to establish the basis of the issues based on the current situation faced by most shipping companies on concerns around maritime shipping routes. Due to the uncertainty of global business situations, for instance, 1) the instability of the global economy, 2) the unpredictability of bunker fuel prices, and 3) the imbalance between market supply and demand, most shipping companies have suffered a loss of international trade. As a result, all of the players in the shipping industry are seeking for a new means on how to solve this particular problem.
Step 2: Data collection process
There are two types of data collected, namely qualitative and quantitative data. The process of collecting both qualitative and quantitative data is as follows: the necessary quantitative data were obtained from the Marine Department of Malaysia (total vessel movement) and ASEAN Ports Association Malaysia (MAPA) (ship calling of foreign going vessels at the Malaysian main ports). The qualitative data were gathered through interview sessions, in which the collection process required a personal view, experience and also knowledge from the six industry experts who provided pertinent opinions on the issue discussed. An expert here is defined as an individual who has appropriate experience in the maritime transportation field, ports and is in particular involved in various aspects of shipping operations and logistics distribution for about 10 years. Further information of the six experts is shown in Table 2 .
Step 3: Possible implications
Two possible changes due to the Kra Canal decision will be discussed in this part, which are: 1) geographical aspects, and 2) logistics distribution. These two aspects are important factors in contributing to the economics element on the maritime industry in Malaysia. Therefore, a question then follows, which is to ask how the Kra Canal decision will affect maritime business patterns in Malaysia.
PESTLE theory and "safety and security" analysis PESTLE was developed by Aguilar (1967) as a tool and technique for 'scanning the business environment'. After that, small improvements to this analysis method were made by Arnold Brown for the Institute of Life Insurance (in the US) as a way to organise the results of his environmental scanning. According to Kralj (2009) , several other authors in the 1980s, such as Fahey and Narayanan (1986), Morrison and Mecca (1989) , and Porter (1985) , included variations of the taxonomy classifications in a variety of orders: PEST, PESTLE, STEEPLE, etc. There is no implied order or priority in any of the formats. PESTLE analysis is a useful method to identify external factors (opportunity and threat) that affect organisations or business industries (FME 2013; Ab Talib et al. 2014; Pulaj and Kume 2013) . PESTLE analysis is sometimes referred to as PEST analysis. PESTLE means P for Political, E for Economic, S for Social, T for Technological, L for Legal and E for Environmental (Ward and Rivani 2005; Mohamed et al. 2010 ). It gives a bird's eye view of the whole environment from many different angles that one wants to check and keep track of while contemplating on a certain idea/plan. PESTLE analysis appears practicable to most research fields and various studies have been conducted by using this method. For instance, the automobile industry (Li et al. 2009 ), online payment services (Lao and Jiang 2009 ), egovernment (Yingfa and Hong 2010) , logistics industry (von der Gracht and Darkow 2010), ecological studies (Li 2012) , construction industry (Pulaj and Kume 2013) and maritime sector (Abdul Rahman et al. 2014) . PESTLE analysis answers 6 key questions which are: Abdul Rahman et al. (2014) studied the implications in the opening of the Northern Sea Route (NSR) on the maritime sector of the Malaysian economy by using the PESTLE analysis template (Fig. 3) .
However, PESTLE analysis does not consider the element of "safety and security" in its theory Fig 3. This discredits the theory and means that it is not strong enough to convince operational experts of its application in decision making processes. Therefore, in order to strengthen the use of PESTLE analysis in this study, "safety and security" will be fully considered (thus PESTLES analysis). Therefore, the question that addresses "safety and security" will be: What are the safety and security factors that are likely to affect the business/industry?. The element of "safety and security" is not under the political factor. Thus, such an element has to stand alone by considering the following possible areas for analysing safety and security:
-accidents, -human errors, -work system failures, -technical errors, -workload, and -unexpected safety and security problems.
Finally, this study will consider seven elements in analysing the possible implications of the Kra Canal decision on maritime business patterns in Malaysia by using PESTLES analysis. The standard six elements are Political, Economic, Socio-culture, Technology, Legal and Environment, and the seventh element is Safety and Security. 
Possible changes in maritime business patterns in Malaysia
Step 1: Identification of the issue
The developing of the Kra Canal is a very feasible decision for most shipping companies and operators due to the many benefits and advantages that they will enjoy in its use compared to the current maritime route located at the Strait of Malacca. Therefore, the possible implications of the Kra Canal decision on changing the maritime business patterns in Malaysia will be examined by focussing on geogra phical aspects and logistics distribution with a descriptive analysis. Moreover, to strengthen the study, the PESTLES theory will be used to examine the possible implications through seven different aspects.
The current maritime business patterns in Malaysia focus on the main gate by the sea which is located at Port Klang. The Strait of Malacca is considered as an international passage route for travelling between Europe and the Far East by sea and vice versa. Table 3 summarises the types of vessels and total vessel movement reported to the Klang Vessel Traffic System (VTS) from 2010 to 2014. The VTS is controlled by the Marine Department of Malaysia, Port Klang. The main types of vessels that cross the Malacca Strait are container, tanker and bulk carrier vessels. The total vessel crossing the Malacca Strait is 380,455 vessels for the five years. This shows that the number has increased every year except for a slight decrease in 2011.
From the total vessel movement shown in Table 3 , only 131,689 (34.61 %) vessels were foreign going and called at the Malaysian main ports from 2010-2014. It seems that the other 65.39 % just crossed the strait without giving any benefit or profit to the Malaysian ports. Even worse, any vessel collision/accident, piracy issue and marine pollution incidents have to be handled by Malaysia together with its two other neighbouring countries, Indonesia and Singapore. These issues are strongly supported by data from the total foreign going ships that called at the Malaysian main port from Figure 4 is a plot of foreign going ship calls in Malaysia. Obviously, the plot shows the instability and reduction of foreign ships that call at Malaysia. Ultimately, this situation has affected the port profit. It seems that there are no main line container vessels calling at the Klang and Penang Ports. Only one feeder container vessel reported calling at the Penang Port for both 2013 and 2014. For the Johor port, there was no feeder container vessel and other vessels calling from 2010 to 2014. However, obviously all of the ships calling at the Port of Tanjung Pelepas are containers (main line and feeder).
The possible implications on the geographical aspects and logistics distribution will be discussed in this step. All information is obtained through interview sessions with six industry experts. 
a) Geographical aspects
The changes in the geographical target will be evident. There are a minimum of six (6) possibilities of new maritime routes that can be developed after implementing the Kra Canal (Fig. 5) . They are for instance: Obviously, the Bangkok and Penang Ports will experience significant benefits due to this mega project. In terms of the perspective of Malaysia, the Penang Port is still quite near to the canal and, perhaps, the effect may only be marginal. Also, Malaysia is still one of the target destinations to be called at by foreign going vessels. Although the port destination is expected to change due to the shifting of the route service but, Malaysia is still able to obtain economic benefits through the Penang Port. In current practice, most vessels prefer to call at Port Klang, Johor Port and Port of Tanjung Pelepas as hubs for the handling of import and export cargo as well as transhipment cargo compared to the Penang Port. However, after developing the Kra Canal, the geographical aspect of the Penang Port will be that it acts as the main gateway when entering Malaysia by sea. This situation will benefit the Penang Port from many perspectives, for instances, increases in 1) foreign going vessel ship calls, and 2) logistics and supply chain activities.
b) Logistics distribution
In practice, Port Klang, the Port of Tanjung Pelepas and Johor Port will be among the selected ports for port of call and transhipments. However, if the Kra Canal is available, it is predicted that the Penang Port will be a new shipping hub that replaces Port Klang as well as the Port of Singapore (Fig. 6) . All of the feeder vessels will be operating from the Penang Port to other main ports such as Port Klang, Port of Singapore, Kuantan Port and Tok Bali Port. For the latter, feeder vessels will cross through the Kra Canal, but for the Kuantan Port, they might have two route options: either through the Kra Canal or the traditional shipping route. Currently, the Penang Port is the main gateway for the northern Malaysian hinterland and also serves cargo transportation to and from South Thailand. It is also connected to the North-south and the East-west highways as well as to the rail network. The port is connected by road and rail to an inland terminal located at Padang Besar near the border of Malaysia-Thailand. Padang Besar inland terminal is also connected by road and rail to South Thailand which is the location of the proposed Kra Canal. Nevertheless, if the Penang Port becomes the new shipping hub, then it is possible that the hinterland radius will also be increased.
As a new shipping hub, the free trade zone in the Penang Port means that the port will be larger and more active. Many production companies will establish their factories or warehouses in this free trade zone due to fast and efficient shipping and logistics. These will provide significant opportunities to business companies as well as expand the local economy.
Discussion

Positive and negative implications
Less vessel traffic that crosses at the Strait of Malacca will have both positive and negative implications. Table 5 summarises the implications of using a PESTLE analysis that incorporates the element of "safety and security" (thus PESTLES analysis). All information is obtained through a qualitative data collection process, or interviews with industry experts.
Future strategies for maritime business
If the Kra Canal is going to be realised, Malaysia needs to find a way to benefit from the canal. Diversification of maritime business by investing in regionally strategic areas, such as Langkawi in Kedah, Padang Besar in Perlis, Penang Port, Tok Bali in Kelantan, or even in neighbouring countries, including Thailand and Myammar, appears to have the potential to increase market share despite the trade route shift. Nationally, there are three potential strategies that can be implemented in the future, which are the enhancement of the Penang Port as the hub port of Malaysia; the development of an inland depot at Padang Besar, Perlis; and the establishment of Tok Bali as a bunkering port in Kelantan.
It is anticipated that Malaysia's ports, such as the Port Klang, Johor Port and Port of Tanjung Pelepas, will lose ship calls and traffic volume, which will lead to significant losses in port business due to the Kra Canal. On the other hand, the Penang Port has an advantage as a result of its geographical location which is close to the canal. Therefore, the Penang Port can be promoted as the hub port of Malaysia. Consequently, current facilities such as berth areas (e.g., container, break bulk, dry bulk, liquid, passenger, and bunker berths), storage (e.g., warehouses, transit sheds, covered storage, and open yards), equipment (e.g., quay cranes, pilot and tug boats, trailers, prime movers, and stackers) and information technology (e.g., Electronic Data Interchange (EDI) system), need to be upgraded and significantly optimised. In addition, port efficiency also needs to be assessed and enhanced in order to provide competitive services. Collaborative research, and domestic and foreign investments should be encouraged to hasten the process.
The Indonesia-Malaysia-Thailand Growth Triangle (IMT-GT) is a programme to stimulate development in Indonesia, Malaysia and Thailand. As part of the development, an inland container depot (ICD) at Padang Besar was strategically placed at the Malaysia-Thailand border. The ICD connects with the Penang Port via two modes of transport, which are road and rail. The current volume of trade that passes through Padang Besar constitutes of 31.2 % of the total exports from Southern Thailand (IMT-GT 2011). Recently, the Malaysian Prime Minister has approved funds from the federal government for RM850 million towards the development of an ICD in the Chuping Valley of the Perlis state (The Star 2015) . With this development, the logistic connections between Malaysia and Thailand can be improved. It is anticipated that after the Kra Canal is realised, the trade pattern will change from southbound to northbound as a result of the Kra Canal advantages. Therefore, long-term planning for the development of this ICD should be carried out by considering the possibility of the Kra Canal. As a result, this ICD could adapt to future changes.
As bunker fuel is the main energy source for moving ships, bunker fuel supply is an important factor in the shipping industry. On the east coast of Peninsular Malaysia, the Tok Bali area can be developed as a bunkering port to offer bunkering services to vessels that cross the Kra Canal that are both eastbound and westbound. Leveraging from the existing Tok Bali special town area plan which is to set Tok Bali as a maritime port city before 2045, one industry that could be considered are bunkering facilities (Bachok District Council 2015) . As shown in Fig. 7 , a gas pipeline is already constructed that passes Fig. 7 Southeast Asia pipeline map: crude oil (petroleum) pipelines -natural gas pipelines -product pipelines (Information Technology Associates 2008) through the Tok Bali area, from Kerteh, Terengganu to Kota Bharu, Kelantan. As Kerteh is the largest oil refinery area in Malaysia, oil pipelines can be constructed to supply oil to Tok Bali in the future. Aware of this opportunity, several oil and gas companies have already invested in bunkering facilities in the area. One of the companies is Ahmad Zaki Resources Berhad, which invested RM27 million to construct three marine tanks in Tok Bali (Zheng 2015) . It is expected that these bunkering facilities can attract customers from Thailand and oil production companies such as Petronas Carigali, Talisman and Hess Exploration to utilise the Tok Bali Port for future business opportunities.
Conclusions
The idea of developing the Kra Canal is most welcome by shipping practitioners because of the substantial amount of cost savings, its high level of safety and security, and reduction in journey distance of vessels. Consequently, the maritime business activity at the Malacca Strait may be significantly affected and there will be the reshaping of the economies because of the new accessible sea route. Therefore, the contributions of this research are: 1) identification of the possible changes in maritime business patterns in Malaysia, and 2) determining the positive and negative implications with the use of 7 elements in a PESTLES analysis. These seven factors are aggregated to propose a future maritime business strategy in Malaysia that can generate revenue that would boost the maritime economy, for instance: 1) diversification by maritime businesses who could invest in regionally strategic areas, 2) development of the Tok Bali area as a bunker port to offer bunkering services, and 3) promotion of the Penang Port as the hub port of Malaysia. These strategies can reshape the Malaysian economy.
